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especially as regards adulteration with oil of turpentine and with petroleum in
oils soluble in 70% or 80% alcohol, since oil of turpentine and petroleum are
but little soluble in alcohol of these concentrations. Fatty oils are detected
even more easily owing to their insolubility in 90% alcohol.
8. Determination of the Esters by Saponification
Many essential oils contain esters (mostly acetates) of alcohols of the
formulae C10H180 (borneol, geraniol, terpineol, linalool), C10H200 (menthol,
citronellol), C15H240 (santalol). When boiled with alcoholic potash, these
esters are hydrolysed (saponified) and yield the free alcohol and the potassium
salt corresponding with the acid of the ester. Thus, the volatile oils con-
taining esters have saponification numbers, which may be determined in
a manner analogous to that used for fatty matters.
About 2 grams of the oil are weighed in a 100 c.c. flask and treated
with 10 or 20 c.c. of N/2-alcoholic potash (usually 10 c.c. suffice, 20 c.c.
being used only in cases where 10 c.c. have been shown to be insufficient).
The flask is closed with a cork traversed by a glass tube about a metre
long or by a small upright bulb condenser, and is then heated for half an
hour on a water-bath. After cooling, about 50 c.c. of water and a few
drops of alcoholic phenolphthalein solution are added and the excess of
alkali titrated with N/2-sulphuric acid.
The number of milligrams of KOH necessary to saponify i gram of
the oil represents the saponification number or, more accurately, the ester
number of the oil.
If the oil contains free acid (as may happen, especially with old or badly
stored oils), allowance is made for the alkali necessary to neutralise the
acid in the cold, that is, the acid number is determined and then subtracted
from the saponification number.
From the ester number the content in esters or in alcohol corresponding
with the esters is calculated by the following formulae, it being assumed
that the esters are acetates, as is commonly the case:
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(i) Percentage of esters =
(2) Corresponding percentage of alcohol =
where m and mx are the respective molecular weights of the acetic ester
and of the corresponding alcohol.
The ester number for any essential oil may vary within more or less wide
limits (see Table XXXIV), but its determination is of importance in the identi-
fication of an oil, the detection of adulteration, and for judging of the quality
of the oil. With some oils, the esters represent the odoriferous principle,e.g.,
linalyl acetate in bergamot, lavender and petit-grain oils, bornyl acetate in
pine-needle oil and menthyl acetate in mint oil, the value of these oils being
deduced from the ester content.
The ester number also serves for the detection of fatty oils, which have
very high saponification numbers.

